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STUDIES  ON  FERMENT ACTION. 
III.  A  SPECIFIC  IMMUNE  LIPASE.* 
BY  JAMES  W.  JOBLING,  M.D., AND  CARROLL  G.  BULL,  M.D. 
(From  the  Nelson  Morris  Institute  for  Medical  Research,  Chicago.) 
It  has  been  shown  apparen,tly,  within the  last  few  years,  that 
antigenic agents are not limited to the albuminous compounds, but 
that certain lipoid substances have the property of stimulating anti- 
body  formation within a  treated  host.  Thus,  Much  (I)  has ob- 
served that  nastin,  a  fatty substance obtained  from acid-fast bac- 
teria, gives specific reactions, both local and general, in individuals 
suffering  with  diseases  caused  by  this  class  of  micro6rganisms. 
He was also able to get positive complement fixation tests with the 
sera of these patients,  using nastin as  antigen.  Kurt  Meyer  (2) 
has been successful in ge{ting complement deviations with the sera 
of patients infected with animal parasites, using as antigen alcoholic 
extracts  from  these  organisms.  He  also  obtained  complement 
fixation tests with the sera of animals artificially infected with these 
parasites.  Citron  and  Reicher  (3),  Peritz  (4),  and  others  have 
demonstrated that the lipase  content of the sera  of luetics  is  con- 
siderably  increased.  The  same  is  true  of  patients  afflicted  with 
leprosy, tuberculosis, and other diseases, the causative organisms of 
which have fatty or lipoid constituents.  Gottlieb and Lefmann (5) 
were  able  to  prepare  specific  antibodies  (hemolysins)  by  treating 
animals with ethereal extracts of red blood corpuscles.  Bergel  (6) 
has  recently demonstrated that after successive intraperitoneal and 
and intrapleural injections of lecithin the lipase content of extracts 
from the spleen, lymph-glands, liver, and blood serum is consider- 
ably  increased.  Furthermore,  positive  complement  fixation  was 
obtained with these extracts and sera, the sera proving much weaker 
than  the  extracts.  Consequently,  we  may  consider  the  antigenic 
-properties of lipoids as  well established. 
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If we approach the question at hand from another point of view, 
it is of interest to note that Neuberg and Reicher  (7),  Neuberg and 
Rosenberg  (8), and others have demonstrated a marked parallelism 
between  agglutinative  and  hemolytic,  and  lipolytic  substances. 
These  agents  employed  had,  moreover,  varied  origins;  namely, 
animal, vegetable, and bacterial.  Among the most carefully studied 
of  these  substances  we  find  abrin,  crotin,  ricin,  cobra  venom,  bee 
poison,  the  fat-splitting  ferments  of  the  gastric  and  pancreatic 
juices,  staphylolysin,  procyanolysin.  This  parallelism  is  so  strict 
that  one  can  classify  hemolytic agents  and  put  them  in  order  of 
activity  by  a  knowledge  of  their  lipolytic  properties.  This  rela- 
tion  is  so  impressive  that  more than  one  experimenter  (Neuberg 
and Reicher, Bergel, and others)  has considered whether hemolysis 
is a kind of lipolysis, or, at least, whether the lipolytic activities of a 
hemolysin play a  direct and essential part in its  functioning. 
On the one hand are seen the antigenic powers of lipoids, ethereaI 
extracts  of  red  blood  corpuscles,  etc.;  on  the  other  appears  the 
intimate  relation  of  lipolytic  and  hemolytic  substances.  Further, 
it  is  noted that  the  serolipolytic  activities  of  animals  treated  with 
lecithin  are  increased  for  alien  fat,  and  that  immunization  with 
foreign  erythrocytes  will  produce  the  same  phenomenon.  Hence 
arise  the  questions  as  to  the specificity  of these  reactions  and  the 
particular r61e played in hemolytic processes by the different agents. 
It  is  to  assist  in  answering  these  questions  that  the  experimenCs 
dealing especially with the lipolytic properties  of specific hemolytic 
sera have been undertaken.  A  consideration of the particular  part 
played by  these lipolytic agents  in  serum hemolysis and  other  im- 
mune  processes  will  be  reserved  for  future  study  and  separate 
publication. 
In  Bergel's  (6)  recent  publications  it  is  stated  that  the  sera  of 
animals  immunized  to  foreign  red  blood  cells  are  about  twice  as 
active  in  splitting  foreign  fats  as  the  sera  of  untreated  animals. 
The  results  were partially  confirmed by  our  own work  (table  I). 
The discrepancy that we find may t)e due, in part, to the method em- 
ployed in immunizing the animals and to other points of technique. 
However this may be, the increase in serum lipase described by him 
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were made  with  only such  substances  as  lecithin  (Merck),  ethyl- 
butyrate, butter  fats, etc.; that is, all alien fats or lipoids.  There- 
fore, the true significance of this increased lipolytic activity was not 
suspected or determined. 
In  our  work  all  animals  (rabbits)  were  immunized  and  all  lipolytic  sera 
were obtained by giving a  subcutaneous injection of the washed corpuscles  from 
7  c.c.  of  hen's  blood,  and  five  days  later  an  intravenous  injection  of  the  cor- 
puscles  from  IO  c.c.  of  blood  prepared  in  a  similar  way.  From  five  to  ten 
days  after  the  last  injection the  rabbit  serum  had  a  high  hemolytic  titer.  The 
titrations were  made with N/IOO  sodium hydroxid  from  a  2  c.c.  burette and the 
results  recorded  in  the  number  of  cubic  centimeters  of  N/Io  sodium  hydroxid 
necessary  to  neutralize  IOO c.c.  of  the titrated  solution.  This  method  of  titrat- 
ing  and  recording  was  especially  convenient  since  we  were  dealing,  as  a  rule, 
with  small quantities and wished  our  results  in a  form  convenient  for  purposes 
of  comparison. 
Our first endeavor was to secure an accurate basis of comparison 
between the non-specific lipolytic activity of the serum of animals 
before and after treatment with foreign red blood cells.  Since the 
lipase content of the sera of different individuals of the same species 
is variable,  it was  necessary to  use a  given animal throughout the 
course of the experiments.  Therefore, the sera of normal rabbits 
were tested for their activity against ethylbutyrate.  When the sera 
of  the  same  rabbits,  following  injections  of  foreign  corpuscles, 
had  reached a  high  hemolytic titer,  they were again  examined in 
a  similar manner. 
For  this purpose,  25  c.c.  of  0.85  per  cent.  sodium  chlorid  solution  were  put 
in  each  of  five Erlenmeyer  flasks.  After  the addition  of  0.5  c.c.  of  tuluol  and 
o.I  c.c.  of a  I  per cent. alcoholic solution of  phenolphthalein, the solutions were. 
brought  to  the' boiling  point  to  drive  off  the  carbon  dioxid.  When  the  flasks 
had  cooled  to  37  ° C.,  the  desired  amount  of  serum  was  added  to  each  of  the 
flasks.  Number  5,  to  which  no  serum  was  added,  was  used  as  a  control.  The 
mixtures  were  then  neutralized  with  N/5o  sodium  hydroxid;  I  c.c.  of  acid- 
free  ethylbutyrate  was  put  in  each,  shaken  one  hundred  times  to  get  a  homo- 
geneous  emulsion,  and  incubated at  37  ° C.  for  four  hours.  At the  end  of  this 
time,  all  flasks  were  immediately  cooled  to  5 ° C.  and  titrated  with  N/Io~ 
sodium  hydroxld.  The  results  obtained  with  the  normal  and  immune  serun~ 
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TABLE  I. 
No.  0.8  5 per cent. sodium  Fresh  normal rabbit  Acid-free  ethyl- 
chlorid,  serum .1  butyrate.  Acidity. 
ia 
2a 
3a 
4a 
5a 
xb 
2b 
3b 
4b 
5b 
25 c.c. 
2  S e.C. 
2S c.c. 
• S c.c. 
25  c.c. 
25 c.c. 
25 c.c. 
25 c.c. 
25 c.c. 
25 c.c. 
I.O  C.C, 
0.2  C.C, 
O.I  C.C, 
O.OI  C.C. 
I.o  c.c. 0.85  per cent. 
sodium  chlorid 
I.O  c.e. 
o.2  c.c. 
O.I  c.c. 
o.oI  c.c. 
LO  C.C. 0.85  per cent. 
sodium chlorid 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
I  C.C. 
t.4  c.e. 
0.7  c.c. 
0.5  c.c. 
0.3  c.c. 
0.2  C.C. 
i". 9  C.C. 
0.8  C.C. 
O.5  C.C. 
0.3  C.C. 
0.2  C.C. 
By  observing  the  corresponding  numbers  of  the  (a)  and  (b) 
divisions  of table I,  normal  and  immune  serum  respectively,  it will 
be  seen  that  the  immune  hemolytic  serum  in  the  various  amounts 
used  is  only  slightly  more  active  upon  ethylbutyrate  (foreign  fat) 
than the serum  of the same  rabbit before immunization,  but  at the 
same  time this  increase  is  quite  noticeable.  The  various  dilutions 
were used for comparison with a later table, to which reference will 
be made. 
Having  secured  the  relative  values  of  the  non-specific  lipolytic 
properties  of the normal  and immune serum,  our next efforts were 
set  to  determine,  if  possible,  whether  this  lipase  content  is  in  any 
way specific; i.  e.,  whether the lipoids  or lipoid combinations  pecu- 
liar to the specific cells  were especially  susceptible  to  the action  of 
the  above  mentioned  lipase.  In  the  light  of  the  work  of  Bang 
and Forssman  (9),  a  positive  result here seemed  probable.  These 
authors  found  that  only  a  certain  lipoid  fraction  of  the  ethereal 
extract  of  erythrocytes  was  active  in  producing  a  specific  im- 
mune  hemolytic  serum,  the  albuminous  portions  being  definitely 
excluded.  If an antigen is lipoidal in nature, what will be the chem- 
ical  nature  of the antibody  formed in  reaction  to its  presence  in a 
host?  An  agent  which  will  aid  the animal  in  an appropriation  or 
In  the  course  of  these  experiments  it  was  observed  that  inactivation  of 
serum  at  56  ° C.  for  twenty  minutes  reduces  very  materially  its  lipase  activity. 
This  activity  is  also  reduced  by  age  inactivation,  but  not  so  much  as  by  the  heat 
method.  So,  for  comparative  purposes,  it  is  very  necessary  to  use  all  sera  in 
the  fresh  or  inactivated  condition  and  of  the  same  age. James W. Jobling and Carroll G. Bull.  487 
an elimination of the alien substance  is  the most  reasonable thing 
to  expect;  that  is,  a  lipoidal  foreign  substance,  a  lipase  reaction 
product.  Our  efforts here were rewarded with  positive  results,  as 
the following experiments will show.  The specificity  canbe shown, 
however, only by observing the lipolytic effects of an immune serum 
upon the specific corpuscles and by a comparison of these with the 
results  obtained  when  various  other  corpuscles  (human,  rabbit, 
guinea pig)  and  normal  sera  are  substituted  for the  specific  cor- 
puscles and serum, respectively. 
Five c.c. of a  5 per cent. suspension of washed hen corpuscles were incubated 
for  two hours with definite amounts of an immune hemolytic serum, of  normal 
rabbit  serum, and guinea pig serum, and the  acidity of  the  resultant fluids was 
titrated.  The  immune serum used  had  a  hemolytic titer  of  0.0007  c.c.  Both 
normal  and  immune sera  were  inactivated  at  56  ° C.  for  twenty  minutes  and 
used  in  the  tests  as  indicated.  At  the  end  of  the  incubation  period,  all  mix- 
tures  were  brought  up  to  the  boiling  point  in  order  to  drive  off  the  carbon 
dioxid,  which  would  otherwise  interfere  with  the  titrations.  The  boiling  also 
served to  reduce  the hemoglobin, where hemolysis had  occurred,  giving a  clear 
or  opalescent fluid  which can  be  accurately titrated  with  phenolphthalein as  an 
indicator.  Twenty  drops  of  a  I  per  cent.  alcoholic  solution  of  phenolpthalein 
were  added  to  75  c.e.  of  0.85  per  cent.  sodium  chlorid  solution,  the  mixture 
was  boiled,  and  I  c.c.  added  to  each  2  c.c.  of  the  solution  to  be  tested.  The 
titrations  were  made  with  N/Ioo  sodium  hydroxid  from  a  2  c.c.  burette  and 
recorded in the number of cubic centimeters of N/Io sodium hydroxid necessary 
to  neutralize  ioo  c.c.  of  the  solutions.  The results appear  in table  II. 
TABLE  II. 
Hen corpuscles, 5 per cent.  Guinea pig  Incubation 
No.  suspension.  Inactivated serum,S  complement,  time.  Acidity. 
C.C. 
S c.c. 
S  C.C. 
S  C.C. 
5 c.c. 
5  c.c. 
5 c.c.o.85 per cent. 
sodium  chlorid 
5 c.c.  0.85 per cent. 
sodium chlorid 
$ c.e.  0.85  per cent. 
sodium chlorid 
5 c.c. 0.85 per cent. 
sodium  chlorid 
5 c.c.o.85 per cent. 
sodium  chlorid 
o.I c.c.I.H.S. 
o.I c.c.N.R.S. 
o.I c.c.I.H.S. 
o.I c.e.N.R.S. 
o.x c.c.I.H.S. 
O.I  C.C.N.R.S. 
O.I C.C.I.H.S. 
O.X C.C.N.R.S. 
o.o4 c.c. 
o.o4 c.c. 
o.o4 c.c. 
0.04 c.c. 
o,o4 c.c. 
0.04 c.c. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
2 hrs. 
x.8 c.c. 
0.6 c.e. 
0.9 c.c. 
0.4 c.c. 
0.6 c.c. 
0.4 c.c. 
0.I  C.C. 
O.I  C.C. 
0.0 C.C. 
0.I  C.C. 
0.I  C.C. 
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In  this  experiment  (table  II)  ten  hemolytic  units  of  immune 
serum for each unit of corpuscles and a  corresponding quantity of 
normal  serum  were  used,  the  complement  being  reduced  to  an 
amount just sufficient to  cause hemolysis by the hemolytic serum, 
for  the  purpose  of  eliminating  as  much  as  possible  the  lipolytic 
action of the guinea pig serum. 
By observing the numbers  I  and 2 of the acidity column of table 
II,  we  see  that  the  immune  serum,  specific  corpuscles,  and  com- 
plement give three times the acidity produced when normal serum 
is substituted for the immune.  In numbers 3 and 4, where no com- 
plement  was  used,  the  immune mixture,  number  3,  is  more  than 
twice as acid as number 4,  normal serum.  The other numbers, in- 
cluding  a  complement  corpuscle  mixture,  corpuscles  alone,  and 
combinations  of  the  complement,  immune,  and  normal  sera  in  a 
physiological salt solution show that the acidity is largely due to the 
action of the sera upon the corpuscles. 
The difference between the acidities produced by the normal and 
immune sera when a  corpuscular suspension is  used as a  substrate 
is much greater than that obtained when ethylbutyrate is used.  To 
decide the question as to whether this same difference would obtain 
when  various  foreign  corpuscles  are  used  instead  of  the  specific 
ones, corpuscular suspensions of hen  (specific), human, rabbit,  and 
guinea pig blood were collected and prepared in, the usual way and 
digested with  the  immune serum used  in  the previous  work,  both 
with  and  without  complement.  The  results  recorded  in  table  III 
show,  by comparison of the  (a),  (b),  (c),  and  (d)  divisions  of 
the-protocol,  that  the  acidity  of  the  immune  serum  and  specific 
erythrocyte mixture  (part  (a))  is  three times as  great as  that  of 
either of the other mixtures.  If normal serum and specific corpus- 
cles, and the specific serum,  and various  foreign corpuscles  fail to 
produce the acidity given by an action of the immune serum upon 
the specific corpuscles, the last named corpuscles must be especially 
susceptible to the action of the immune serum. 
As shown by the numbers 3 and 4 of table II and Ia of table III, 
the presence of complement is not necessary in order to distinguish 
the  lipase  activity of  immune and  normal  sera  when  the  specific 
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TABLE  III. 
No. 
ia 
2a 
3a 
xb 
2b 
3b 
ic 
2c 
3c 
Id 
2d 
3d 
Salt control 
Salt control 
Salt control 
Salt control 
5 per cent.  suspension 
of corpuscles. 
2  c.c.  (hen) 
2  c.c.  (hen) 
2  c.c.  (hen) 
2  c.c.  (human) 
2  c.c.  (human) 
2  c.c.  (human) 
2  c.c.  (guinea pig) 
2  c.c.  (guinea pig) 
2  c.c.  (guinea pig) 
2  c.c.  (rabbit) 
2  c.c.  (rabbit) 
2  c.c.  (rabbit) 
2  c.c.  (hen) 
2  c.c.  (human) 
2  c.c.  (guinea pig) 
2  c.c.  (rabbit) 
Antihen 
serum. 
o.oo4 c.c. 
0.004  c.c. 
0.004 c.c. 
0.004 c.c. 
o.0o4 c.c. 
0.004 c.c. 
0.004 e.c. 
0.004 c.c. 
Guinea pig 
serum. 
o.16  c.c. 
o.16 c.c. 
o.16  c.c. 
o.I6 c.e. 
o.16 c.c. 
0.16 c.e. 
0.I6 C.C. 
0.16 C.C. 
Incubation 
time. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
Acidity. 
1.6c.c. 
o.8c.c. 
o.4e.c. 
o.5c.c. 
o.Sc.c. 
o.4c.c. 
0.5  C.C. 
0.4 c.c. 
0.3  c.c. 
0.5  C.C. 
o.5  c.c. 
0.3  c.c. 
0.2  C.C. 
o.3  c.c. 
0.2  C.C. 
0.2  C.C. 
this  point,  a  special  protocol  (table  IV)was  prepared.  The  ele- 
ments  used  in  this  table  were  prepared  in  the  same  way  as  the 
corresponding elements of the previous tables, and the results were 
obtained  and  recorded  as  usual,  so  that  a  detailed  description  is 
not  thought  necessary.  The  difference between the  acidities  pro- 
duced by the normal and immune sera  (table III)  is  not  as great 
where  no  complement  is  used,  but  a  noticeable  difference  still 
TABLE  IV. 
Hen  corpusc]es,  ' Acidity (amount N/to) 
No.  S per cent.  Serum.  s  Incubation time.  sodium hydroxid to 
suspension,  neutralize xoo c.c. 
xa  5  e.e.  o.I  e.c.S.Im.S.  4  hrs.  2.o e.e. 
2a  5  c.c.  0.05  c.c.S.Im.S.  4  hrs.  1.2  e.c. 
3a  5  e.e.  o.o2  c.c.S.Im.S.  4  hrs.  o.9 c.e. 
4a  5  c.c.  o.or  c.c.S.Im.S.  4  hrs.  o.8  c.c. 
5a  5  c,c.  o.ool  c.c.S.Im.S.  4  hrs.  o.6  c.c. 
lb 
2b 
3b 
4b 
5b 
Control 
5  c.e. 
5 C.C. 
5  C.C. 
5  c.c. 
5  c.c. 
5  c.e. 
o.I  e.c.  N,R.S. 
o.05  c.c.  N,R.S. 
o.02  c.c.N.R.S. 
o.01  c.c.N.R.S. 
o.oox  c.c.N.R.S. 
0.I c.c.  0.85  per cent. 
sodium chlorid 
4  hrs. 
4  hrs. 
4  hrs. 
4  hrs. 
4  hrs. 
4  hrs. 
1.0 C.C. 
o.6 c.c. 
0.5  c.e. 
o.5  c.c. 
0.3  c.e. 
0.3  c.c. 
* S.Im.S.  --  specific  immune  serum;  N.R.S.  =  normal  rabbit  serum. 490  Studies  on  Ferment  Action. 
remains.  This  shows  that  this  immune  lipase  acts  more  or  less 
independently  of  complement.  The  rapidity  of  acid  production, 
however, is much greater in the presence of complement.  Hence a 
four hour incubation period was used for this protocol. 
In table I, where the ferment action of the normal and immune 
sera against an alien fat (ethylbutyrate)was compared, we observed 
that the acidities produced by the corresponding quantities  of sera 
were  only  sligh'tly  different,  the  immune  serum  being  somewhat 
more active than normally.  Here the acidity produced by a certain 
amount of  immune serum is  obtained  with  the  normal  serum by 
using less  than  twice that  amount.  If  the  specific corpuscles are 
used as substrate, we may ask what multiple of normal serum will 
be necessary to give the acidity produced by a certain amount of the 
immune serum.  In table V,  in which o.I  of a  cubic centimeter of 
TABLE V. 
Hen corpuscles, 
5 per cent. sus- 
pension. 
5  C.C. 
5 c.c. 
5  c.c. 
5  c.c. 
5  c.e. 
5 c.c. 
Serum. 
o.z c.c.S.Im.S. 
o.x  c.c.N.R.S. 
0.2 c.c.N.R.S. 
0.3 c.c.N.R.S. 
o.4 c.c.N.R.S. 
0.5 c.c.N.R.S. 
Comple- 
ment. 
3.04 c.c 
3.04 C.C 
3.04 c.c 
~.o4 c.c 
~.O  4  C.C 
).o  4  c.c 
Incubation 
time. 
2  hrs. 
2  hrs. 
2  hrs. 
2  hrs. 
hrs. 
Acidity. 
1.4 N/zo sodium hydroxid 
0.4 N/Io sodium hydroxid 
o.6 N/zo sodium hydroxid 
I.o N/xo sodium hydroxid 
1.1  N/zo sodium hydroxid 
1.2  N/Io sodium hydroxid 
immune serum and 0.04 of a  cubic centimeter of complement were 
shown to be incubated with 5 cubic centimeters of a  5 per cent. sus- 
pension of the specific corpuscles, the acidity figure is  1. 4 .  On sub- 
stitution of normal serum for the immune,  five times the amount 
(0. 5 of a  cubic centimeter) does not produce the above acidity,  1.2 
being the maximum acidity figure.  This,  again,  shows the special 
susceptibility of the hen corpuscles to the antihen serum, considered 
from a  lipolytic point of view. 
The ques'tion naturally arises as to the identity of the acids caus- 
ing the acidity of the above solutions.  We believed from the first 
that  we were dealing with  fatty acids,  but  since albuminous  sub- 
stances were always present as constituents of the erythrocytes, we 
wished to  exclude the  possibility  of  amino  acids.  To  accomplish 
this, definite amounts of corpuscles, immune serum, and complement James W. Jobling and Carroll  G. Bull.  491 
were incubated for one hour, and one half of the resultant fluid was 
immediately titrated  for  its  acidity,  the  other  half was  extracted 
with  ether,  and  the  acidity  of  the  portion  thus  treated  was 
tested and examined for its acid strength after separation  from the 
ether  used  for  extraction.  The  results,  as  recorded  in  table  VI, 
TABLE VI. 
5  per cent. 
hen cor- 
puscles. 
20  C.C. 
Immune 
serum. 
5 c.c. 
Guinea pig 
comple- 
ment. 
25 c.c. 
Incubation. 
I  hr. 
Acidity before extrac- 
tion with ether. 
1.2  per cent. N/xo 
sodium hydroxid. 
[Acidity after extrac- 
tion with ether. 
0.3  per cent.  N/xo 
sodium hydroxid.. 
show that the ether took up the ,bulk of the acidity.  Consequently 
it  was  definitely established that  we were  dealing with  fatty  acids 
almost exclusively. 
The appearance of fatty acids in a  suspension of red blood cells 
after incubation with blood serum is probably due to the lipase of the 
serum acting upon the lipoid constituents of the erythrocytes.  The 
fact that this acid production is much greater when immune serum 
and the specific corpuscles are used is explainable only by the con- 
ception that by immunizing animals to foreign red blood cells there 
is not merely an  increase  in the  non-specific lipase content  of  the 
serum of the treated animals, as repo~ted by others, but that besides 
there  is  formed  in  reaction  to  the  lipoids  or  lipoid  combinations 
peculiar to the cells used, a  lipase which acts specifically upon these 
substances. 
CONCLUSIONS. 
I.  Erythrocytes  have  definite  lipoidal  constituents  and  lipoidal 
combinations peculiar  to  the species. 
2.  Certain  lipoids  and  lipoidal  combinations  act  as  specific 
antigens. 
3.  The increase in serum lipase which occurs upon immunization 
of animals to foreign red cells is,  at least  in part,  specific. 
4.  This  specific  lipase  plays,  no  doubt,  an  important  part  in 
specific serum hemolyses. 492  Studies  on  Ferment  Action. 
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